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The Influences of Pilate Program with Mat for 12 weeks
on Physical Performance and Muscular Function
in Middle-aged Females
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b & A9 AEA2= SPSS/ver23& AHESIlOH AMHGY] FEA AA FH(EEEE T-47%) 5340 dEH
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Abstract The main aim of the study was to examine the influence of a Pilates exercise training on the
physical performance (muscular endurance, flexibility, and aerobic endurance) and muscular functions
(lower body muscle thickness and core muscle stability) of middle-aged females. Eighteen participants
(N = 18) were recruited and were randomly assigned to either the Pilates exercise group (PG; n = 9) or
the non-exercising control group (CON; n = 9). Participants in the PG had undergone the Pilates exercise
program (3 times per week) for 12 weeks. During this training period, participants in the CON had just
maintained their ordinary lives. The baseline tests were analyzed using an independent T-test with SPSS
23.0. After the baseline tests, the equality of variables was analyzed by a two-way repeated measures
ANOVA with contrast testing. The inequality of variable (Centaur 45°) after the baseline testes was
analyzed using ANCOVA. For this analysis, alpha was set at 0.05. At the end of the training program,
the muscular endurance in both PG (p<{.01) and CON (p<.05) was significantly improved. The lower body
muscle thickness and Centaur 0° (p{.01), 90° (p<.01), 135° (p<.001), 180° (p<.001), -45° (p<.001), -90°
(p€.001), -135° (p<.01), and 45° (p{.001) in PG were significantly increased, but not in the CON. Thus,
the results showed that the % change and effect size of muscular endurance and flexibility in the PG
were greater than those of the CON. Moreover, the lower body muscle thickness and the core muscle
stability in the PG were significantly improved. So, the Pilates exercise program may positively influence
the physical fitness and the balanced body posture of middle-aged women.

Keywords : Pilates Program, Physical Performance, Muscular Function, Core Muscle Stability,
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Table 1. Subject Characteristics

Variable . .
Group Age (yrs) Height (cm) Weight (kg)
P G (n=9) 41.743.2 160.7+4.4 59.2+5.6
CON (n=9) 43.743.3 156.1+6.5 57.8%5.7

PG: Pilates program group
CON : non-exercise control group; Values: Mean#SD
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Table 2. Mat Pilates Program

. Duration Intensity
Procedure Weeks Exercise (min) (RPE)
1. Breathing & Neck stretch 2reps X 2 set
Warm up 1-12 2. Side stretch Sreps x 1 set 10 min 6-9
3. Saw 8reps X 1 set
> Supine position, Rolling like a ball, ‘1 - 4 week
Curl up, One leg stretch, Double leg stretch, (8reps x 1 set)
Criss cross, Bridge, Teaser
Main ~ > Prone position, Double Arm lift, -5 - 8 week i ~
exercise 1-12 Double leg lift, Alternate arm and leg lift, (8reps X 2 sets) 40 min 1-15
> Sidelying position, Side leg lift,
Clam, Side bend 9 - 12 week
> Kneeling position, Pointer, Plank, Cat stretch (8reps X 3 sets)
dCO(::i 1-12 Hamstring stretch, Hip flexor stretch, Elephant 8reps X 1 set 10 min 7-9
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gistel
Centaur system®(Biofeedback motor company,
Germany)E °l-&sto] Aottt AoA= 39
348 &4 AP AP Bt centaur 7| &
o So7td 82 GAA Yil(chin-in), § T2 75
PFO0 T WASHY ERY I8Z SSAAAN SHE A
A7d Heg Stk BRI 1S fAE deHE
Centaur 71717} 8 ®3F (0°, 45°, 90°, 135°, 180°,
-45°, -90°, -135°)°A &= U=H, Z2H2] WaFolA
AT MU= 2] AEiolA 2ZH90°) 7HA] 7]
2018 o FojT5o] H|F glo] ME & U= ) 2H
(Nm)}& AR ZRsto] Z7g513dtt.

FoJtHAl(core muscle stability) &3S

2.4 X=X e

2 A7 o 7 ARESE3e 84S B
slo] =9 t-test AE S ARRSA]
A BES AAeenh 29 |

Table 3. Test of Homogeneity of Variances

S4Ao] FHER] HE35Fo] Analysis of Covariance
(ANCOVAYE o83t A5, I=]a ARdgte] &
Aol gHE ffE WHQIELS Two-way Repeated
Measures Analysis of Variance (ANOVA)Z} dju]Zd
7 (contrast test)S ©]-&st] 4528 (interaction)¥t
A 7k A7) 2 Aolg BA61eH. BE AR 4%
2 ¥ (mean)d} EF HA} (standard deviation)=
I, 79 52 o= .052 A9t ZE F
AR EAL2 SPSS 23.0 (IBM-SPSS Inc.,
Chicago, 1I, USA) T2 1L o]-g3lo] BAL 319t}

HARE (Table 3)9F &t} Fdof ot
2559 it (Table 43 2t

Variables t D Variables t D
Muscular Endurance(rep) 1.327 203 Centaur 90° 1.533 145
Flexibility(cm) 1.573 135 Centaur 135° 1.412 177
Aerobic Endurance(rep) -0.687 .502 Centaur 180° -1.031 318
Muscle Thickness(cm) 0.938 362 Centaur -45° 0.645 522
Centaur 0° 0.74 942 Centaur -90° 1.382 .186
Centaur 45° 2.149 047 Centaur -135° 1.054 .307
Table 4. Physical Performance and Muscle Thickness in Each Group
Variable Group PRE POST Contrast BN ES ANOVA F D
Muscular PG 18.947.9 26.4+8.0 005" 400 095 G 4739 052
Endurance T 19.908 001"
(rep) y "
rep CON 13.6+9.1 15.6+£9.0 .043 14.8 0.22 GxT 6.729 020
- PG 137#52 177449 054 298 079 © 4787 0dd
Flexibility T 7366 .015*
(cm)
CON 9.0£7.3 10.2+7.4 130 13.1 0.16 GxT 2216 156
Asrobic PG 14.440.9 142411 368 ‘14 -023 ¢ 1137 302
Endurance T 162 .693
(rep)
rep. CON 14.7+1.0 14.84+0.8 .564 0.6 0.09 GxT 1.262 278
Musdle PG 099%0.18  109+.23 .001™ 101 056 G 2.560 105
Thickness T 15.352 .001™
(em) - - -
CON 0.99+0.11 0.91%0.1 .308 1.1 0.09 GxT 23.641 001

PG: Pilates program group: CON : non-exercise control group: Values: Mean+SD; ES: effect size

* pl05, * pd0l, ** pd.001
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ZAFE (muscular endurance)ll &3t kit A]7]
7t A5 & E(interaction)|A F=6.279, p=.022 &4
Hog {ogt Ao|7t Uttt tH|EEE 53 2
A 2518 (p=.005)T FAILE(p=.043) <AF
| AT} AFEESA | FAFCE {Ft F717F YE
W SHATE e A OE9 SRS %A(39.97%)T
ES(0.95)]1 BHHol BALE $7FH-2 %A(14.75%)%
ES(0.22)Z ettt

FA(flexibility)oll Tt Fkat A7) 7+ 528
(interaction)°|A] F=2.216, p=.1562 SAZo& {9
gk o7t YL, A7) 7k EFollAE gt Afo7t
3ystA] ket

AH| A L8 (aerobic endurance)ol] W3t Aty A

BAACE Fo3t Aol7t YL, A7) 2+ 5
T [zt Aol7t WePskA] it

Ao wE 51K IFA(lower body muscle
thickness)e] A¥+= (Table 4> 2 Z31, Fo|HHA9]
3= (Table 53 2t ofAEF(muscle thickness)
of e Hdm A7 2t A& AE(interaction)ollAl
F=23.641, p=.0012 BAXH & FoI3t Zpo]7} Leht
o dHASS B8 23 A 2F0FC s
FA(p=.001)2] AT} ALFEAC] BAHCR |93t
F717F vehdth AT BAI IS BAER #HIt
AU

F0A(core muscle stability)ol]l TsF ot}
A7) 7+ A5 A E(interaction)ol|4] Centaur 0°(F=9.883,

HA}o]A

1__

71 7+ A& A L(interaction)oA F=1.262, p=.278%2  p=.006), 90°(F=9.549, p=.007), 135°(F=28.449,
Table 5. Core Muscle Stability in Each Group (Unit: Nm)
Variable Group PRE POST Contrast %\ ES ANOVA F p
PG 61.644.9 68.846.6 004" 117 146 G 1317 268
Cer(l)iaur T 13.452 002"
CON 61.3%7.6 61.9+8.3 564 0.6 0.09 Gy T 0.883 006"
PG 55.146.7 623463 004" 131 108 589 ez
Ce;(;gur 15.662 .001™
+ + o
CON 49.6+8.6 50.4+9.6 354 1.8 0.10 G o 9549 007
PG 448+48 544483 .001™ 26 202 8.814 009
Celr;tsaour 17.139 .001™
+ + - - -
CON 41.0£6.4 39.847.7 267 3.0 0.19 GxT 28.499 001
PG 38.346.2 47.449.9 .001™ 23.8 1.48 G 228 640
Cel%tglur 15.178 0017
CON 41.948.3 40.2+8.8 115 -40  -0.20 6o 31.814 001
PG 51.148.8 6824638 001 335 1.9 G 13.155 .002
Ce_ztsaour T 25.340 .001™
CON 48.7+6.9 48.4+6.9 730 -0.5  -0.03 GxT 26.692 001
PG 50.8+7.7 63.047.2 001" 241 158 G 11361 .004
Ce_r;toaour T 24.276 001"
+ + -
CON 458+7.6 46.1£7.0 694 0.7 0.04 GxT 21.766 .001
PG 42.6£5.6 533+11.7 .005” 253 1.92 G 7281 016
C?{latggr T 12.712 .003”
CON 40.1%4.1 40.043.0 924 -0.3  -0.03 GxT 13.247 002"
. Modified o AN
Variable Group PRE POST POST Contrast %A ES COVA F P
57.6 68.9 66.3 - , -
Comaur PG 150 65 +18 .001 15.2 1.75 Mod-model 17.362 .001
45° 50.9 52.0 54.6 -
CON 170 a7s o 128 73 0.47 G 19.759 .001

PG: Pilates program group; CON :
* p<05, ¥ pd01, ** p<.001

45

non-exercise control group; Values: Mean+SD; ES: effect size
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p=.001), 180°(F=31.814, p=.001), -45°(F=26.692,
p=.001), -90°(F=21.766, p=.001), -135°(F=13.247,
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A £4E 7HE3oto] ERETRE S7HAZITH22).
sl B Aol 712 A7dvH18-20]014 Had
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B2 59l0) ofsl Jel1 o2 T AHEFET &5
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3 A7

2 a7 29 3
% 50| BAXCR folst FHHAL
0.054) s}e] Zo] (A% =

LA (flexibility)ollA] EteA &
Hp
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T T M—

2 50 g POl THHA AFS vTHs
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2 Z7}EolA(A% = 67.5; ES = 1.08) & Axdze}
vt WSkt a9t719] S Hof Bt A
HAd
B Ate] Aux| e gepgA O] FHVIE &
of BAHOE {oJFt ¥iztE HolA] ot ol A
FAFA 1253t HTEEEAGE o R etEA
5= AASE 23 FikA 3 (maximal oxygen
uptake)OH W3S Ho|x] ka[24], 1257+ A1QlofA]
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& 2E D79 ASATE] HePh A oot
HEol Qs tidoR 125 HeHA 258
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Ao IRAFEFE vA7] YA Bk 254
£ =94 252 HAlSoF & Zo® Yz

2 AFoA 125 4771 & HE deteA 59 O
F9 stA 254 (p=.001)7 AEFZ 0°(p=.004), 45°
(p=.001), 90°(p=.004), 135°(p=.001), 180°(p=.001),
—45°(p=.001), -90°(p=.001), -135°(p=.005)Z BAZ
o= {9stA FEO 7150l FHAA FTFE FU
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